Disakisperma Steud. is a genus of four predominantly perennial C 4 (NAD-ME) species in the Americas, Africa, and Asia. Its species previously were treated in Eleusine, Eragrostis, Coelachyrum, Cypholepis, Leptochloa, or Diplachne by nearly all authors. It includes the widespread North and South American amphitropical disjunct Disakisperma dubium (type of the genus), D. eleusine from southern Africa, D. obtusifl orum from central and northern Africa to southern Asia, and D. yemenicum, comb. nov. from eastern and southern Africa to Yemen. Th is paper provides a key to the species, geographic distributions, descriptions, including comments on the anatomy of leaves, stems, lemmatal micromorphology, a phylogram based on fi ve molecular markers, and discussions of chromosome numbers. Th e species are rarely, if at all, known outside of their native ranges and are unlikely to become aggressively invasive. All species are considered Least Concern following IUCN guidelines. Lectotypes are designated for Diplachne dubia var. pringleana Kuntze, Disakisperma mexicana Steud., Eragrostis yemenica Schweinf., and Leptochloa appletonii Stapf.
Introduction
Recent molecular studies by Peterson et al. (2010 Peterson et al. ( , 2012 determined Leptochloa P. Beauv. s.l. (Snow 1997) to be polyphyletic, with its sampled species partitioned into fi ve strongly supported clades. Peterson et al. (2012) analyzed 22 of the 32 species of Leptochloa and a wide representation of taxa from related genera in subfamily Chloridoideae, tribe Chlorideae. Disakisperma Steud. was one of the proposed segregate genera , but that generic name has not been used widely since its description by Steudel (1854) . Nearly all authors have placed Disakisperma in Leptochloa or Diplachne (see summaries in Valls 1978; McNeill 1979; Snow 1997) .
Th e clade in Peterson et al. (2012) that we recognize as Disakisperma included Leptochloa dubia (Kunth) Nees, L. eleusine (Nees) Cope & N. Snow, and L. obtusifl ora Hochst. Th ese were the fi rst molecular results to suggest a close relationship among these species, although based on overall morphology Steudel (1841: 30) placed Leptochloa obtusifl ora Trin. ex Steud. (nom. inval.) as a synonym of L. dubia, suggesting their affi nity. In a paper documenting C 4 origins in the grasses, Aliscioni et al. (2012) presented a summary tree for Chloridoideae derived from rbcL, ndhF, and trnK/matK sequences, which united Leptochloa dubia and Coelachyrum yemenicum (Schweinf.) S.M. Phillips in a clade with moderate bootstrap support. For this study we included two samples of Coelachyrum yemenicum to test its relationship with other members of Disakisperma.
Th e genus Disakisperma was fi rst described by Steudel (1854) based on Disakisperma mexicana Steud.; the latter name probably fi rst placed in synomymy of Leptochloa dubia by Chase and Niles (1962) . Th e biology and taxonomy of Disakisperma dubium (Kunth) P. M. Peterson & N. Snow have been studied in some detail by Valls (1978) , albeit with diff erent interpretations of how many infraspecfi c taxa to recognize (Nicora 1995; Snow 1997 , whereas knowledge of the African species is more limited (Phillips 1974a; Gibbs Russell et al. 1991; Snow 1997) . Historically, the classifi cation of the four species included in our study has been disparate. Disakisperma dubium was fi rst described as Chloris dubia by Kunth (1816) Snow is Leptochloa obtusifl ora, fi rst described by Hochstetter (1855) ; and Coelachryum yemenicum was fi rst described by Schweinfurth (1894) as an Eragrostis, placed in the monotypic Cypholepis by Chiovenda (1908) , who transferred it to Eleusine (Chiovenda 1912) , and fi nally Phillips (1982) , who transferred it to Coelachyrum.
Th e purpose of this paper is to present a systematic account of Disakisperma as part of a series of papers separating Leptochloa s.l. (Snow 1997) into monophyletic genera (see also Snow and Peterson 2012) . In addition, we include a phylogram derived from analysis of combined plastid and ITS sequences that suggests evolutionary relationships among the four species of Disakisperma.
Materials and methods
We viewed over 1500 herbarium specimens from nearly 60 herbaria for this revision (see Acknowledgements). However, we estimate that less than half of the existing specimens of Disakisperma dubium have been cited, particularly in the southwestern USA and northwestern Mexico, given the large numbers of collections deposited in the larger herbaria (e.g., ARIZ, ASU, MEXU, TAES, TEX) and in many smaller herbaria that we have not visited in North America and southern South America. Th e fi rst author has collected a dozen specimens of D. dubium in the USA and parts of Mexico and D. eleusine in South Africa, whereas the second author has collected 85 specimens of D. dubium across much of its native range, and D. obtusifl orum (3) and Coelachryum yemenicum in Tanzania. Geographic range abbreviations follow Brummitt (2001) and herbarium abbreviations follow Th iers (2013) .
Fresh leaf and stem material was preserved for anatomical analysis and studied for (but not summazied) in Snow (1997) . Leaf anatomy terminology follows Ellis (1976) . Characters of lemmatal micromorphology were studied using scanning electron microscopy (Snow 1996) , and caryopsis features were viewed using simple light microscopy (Snow 1998b) .
Th e phylogram ( Fig. 1 ) was generated with existing data from Peterson et al. (2012) but with six new samples added: three of D. obtusifl orum, two of Coelachyrum yemenicum, and one of D. eleusine. Voucher information and GenBank numbers for the new samples are given in Table 1 . Th e methods for DNA extraction, amplifi cation, sequencing, and phylogenetic analysis are given in Peterson et al. (2012) . We estimated the phylogeny among members of Disakisperma based on the analysis of six molecular markers (nuclear ITS 1&2 and plastid rpL32-trnL, ndhA intron, rps16 intron, and rps16-trnK DNA sequences). To make the phylogram smaller some clades are depicted at a higher level (subtribe or tribe) and the number of species in each is: Aeluropodinae (1), Boutelouinae (1), Centropodieae (1) , Eragrostideae (9), Hilariinae (2), Monanthochoinae (3), Muhlenbergiinae (2), Orcuttiinae (2), Pappophorinae (2), Scleropogoninae (3), Traginae (3), Triodiinae (2), Tripogoninae (4), Triraphideae (2), and Zoysieae (5) . Phylogram of maximum-likelihood tree from analysis of combined plastid (rpL32-trnL, ndhA intron, rps16 intron, and rps16-trnK) and ITS sequences. Numbers above branches represent bootstrap values; numbers below branches represent posterior probabilities; gray highlighted area is the Disakisperma (incl. Coelachyrum yemenicum) clade. Scale bar = 10% sequence divergence. 
Results and discussion
Phylogeny. A total of 29 sequences from six species are newly reported in GenBank (Table 1) . Total aligned characters for individual regions are noted in Table 2 . We combined the plastid−ITS sequences in our analysis since there were acceptable levels of congruence between the majority of the data sets in Peterson et al. (2012) .
Th e maximum-likelihood tree from the combined analysis of four plastid regions (rpL32-trnL, ndhA intron, rps16 intron, and rps16-trnK) and ITS is well resolved, with strong to moderate support for the tribes and most subtribes of the Chloridoideae (Fig. 1) . Th e Chloridoideae is composed of fi ve tribes; followed by, in order of divergence: Centropodieae, Triraphideae, Eragrostideae, Zoysieae, and Chlorideae (Peterson et al. 2010 (Peterson et al. , 2011 . Within the subtribe Eleusininae, species of Leptochloa s.l. form four major clades: Dinebra, Diplachne, Leptochloa s.s., and Disakisperma (including Coelachyrum yemenicum). Trigonochloa, a genus with only two species (formerly placed in Leptochloa) is sister to the Orcuttiinae; and together these are sister to the Eleusininae ; see also Snow and Peterson 2012) . In the Disakisperma clade (incl. Coelachyrum yemenicum; bootstrap: BS = 100, posterior probability: PP = 1.00), D. eleusine and D. obtusifl orum are sister (BS = 100, PP = 1.00); C. yemenicum is sister to these (BS = 100, PP = 1.00); and D. dubium is sister to all three species (BS = 100, PP = 1.00) [ Fig. 1 ].
Morphology. Disakisperma (including Coelachyrum yemenicum) can be recognized by its paniculate infl orescence (=synfl orescence) composed of several unilateral racemes that are racemosely to subdigitally inserted along a central axis, spikelets with multiple fl orets (4−14), mostly 3-nerved lemmas and 1-nerved glumes, and dorsally fl attened, mostly elliptical caryopses that are shallow to broadly concave on the hilar surface with a pericarp weakly adnate to endosperm.
Lemmatal micromorphology. Th e four species share a similar but not identical suite of lemma micromorphological traits, including the presence of silica cells, cork cells, long cells and short cells, and bicellular microhairs. Th e lemmatal hairs of Disakisperma eleusine, D. obtusifl orum and D. yemenicum are clavicorniculate (apically club-shaped with a pointed tip), whereas those of D. dubium are acute or rounded apically (Snow 1996) . Th ese four species form a strongly supported clade in the phylogram (Fig. 1) .
Caryopsis morphology. Th e hilar profi le of the caryopsis in Disakisperma is elliptic, with the most common length:width ratio being approximately 2:1 (Snow 1998b) . However, an elliptic hilar profi le occurs in many genera of Chloridoideae (Snow 1998b) . Variation in hilar profi le shape and length was noted for D. dubium (Valls 1978) , which refl ects its wide geographical range and considerable variation in vegetative and reproductive morphology (Valls 1978; Snow 1997 Snow , 2003 . For example, the hilar profi le of Gould 12183 (K) from Baja California Sur in Mexico was widely obovate (Snow 1998b) . In contrast, a narrowly elliptic hilar profi le of D. dubium was observed for Warnock 46783 (NCU) from Pecos County, Texas. Variation in hilar profi les also was observed for D. eleusine (Snow 1998b ), which also sometimes had an obovate profi le (i.e., broadened towards the apex; e.g., Drège s.n. (S) and Extension Offi cer 16419 PRE). Th e hilar profi le of Coelachyrum yemenicum is elliptic (Snow (Snow 1998b) . Th is shape accords with many previous observations that the spikelets are strongly fl attened dorsally in species now treated in Diakisperma (Parodi 1927; McNeill 1979; Lazarides 1980; Phillips 1982; Jacobs 1988; Nowack 1994; Nicora 1995) . Snow (1998b) also reported "rounded shallowly obtriangular" for D. eleusine, but in reviewing his original notes for that project, now considers that report erroneous.
In addition to its transversely elliptic shape, all four species typically (but not always) have caryopses that are concave on the hilar surface (Snow 1998b (GH) from Tucumán, Argentina, although it probably was shallow in these. Broad to shallow concavities were noted to characterize the caryopses of some species for all specimens observed by Snow (1998b) for D. eleusine and D. obtusifl orum (and, newly noted here for the latter, Blesky 433 (BH) from Kenya). However, broad to shallow depressions were noted for many specimens of species treated by Snow (1997) Th e pericarp is weakly adnate among species of Disakisperma and disassociates relatively quickly in water at room temperature (Snow 1998b) . Th is is a homoplastic trait within Chlorideae given its recurrence in Diplachne s.s. (Snow 1997 (Snow , 1998b Peterson et al. 2012) , Dinebra panicoides, and D. viscida, the latter two of which form a distinct clade in the combined plastid and ITS phylogram (Fig. 3 in Peterson et al. 2012) . Leptochloa chloridiformis (Hack. ex Stuck.) Parodi, in the newer and narrower circumscription of Lepotchloa , was the only species in which the pericarp readily disascociated in water (Snow 1998b) . Valls (1978: 104) also reported a freely disassociating pericarp for the rarely collected Leptochloa longa Griseb., of which we have not yet obtained molecular data.
Th e hilum is uniformly punctiform and highly conspicuous among species historically treated in Leptochloa s.l. (including Snow 1997) . Th us hilar shape is of little if any value in the generic reconfi guring of Leptochloa.
To summarize, when used with other characters, species of Disakisperma generally can be characterized by the dorsally fl attened caryopses that are broadly to shallowly concave on the hilar side, with pericarps that detach readily from the seed wall of the caryopsis in water. However, since some species in closely related chloridoid genera also share these homoplastic traits, features of the caryopsis by themselves are insuffi cient to diagnose Disakisperma. Th is observation echoes Vavilov (1922) and his "Law of Homologous Series in Variation". However, the term homologous is a misnomer as presently used by evolutionary biologists, given that such traits are now considered non-homologous (homoplastic). Description. Plants perennial, rarely annual in a few populations, occasionally stoloniferous. Culms 30-200 cm long, solid, decumbent or clambering to erect; nodes glabrous. Leaf sheaths half as long to slightly longer than internodes, glabrous or ciliate apically along margins; ligule membranous, 0.5-1.5 mm long, ciliate or fi mbriate apically; leaf blades cauline, linear. Infl orescence apical and exserted at maturity or cleistogamous in lower leaf sheaths, a panicle composed of several to numerous unilateral racemes, racemosely or subdigitately scattered along a central axis; branches at maturity slightly refl exed to ascending or steeply erect. Spikelets sessile to subsessile, dorsally rounded to fl attened, typically overlapping, disarticulation above the glumes; fl orets 4−13; glumes 2, 1-nerved or occasionally with remnants of two additional nerves near base, mucronate or emucronate; lemmas 3-nerved, rarely with remnants of two additional nerves near base, sometimes cartilaginous towards the base, macrohairs acute, obtuse, or clavicorniculate; paleas often somewhat cartilaginous towards base. Stamens 3. Lodicules 2, fl abellate. Caryopses dorsally fl attened, broadly concave on the hilar surface; pericarp weakly adnate to endosperm. 2n = 40, 60, 80 (Snow 1997) .
Taxonomic treatment
Vernacular name. In light of its only recent resurrection from generic synonymy , no common name exists for Disakisperma. We suggest Jacobsgrass to honor the memory of Dr. Surrey W. L. Jacobs (1946 Jacobs ( −2009 , an Australian friend, colleague, and chloridoid specialist (e.g., Jacobs 1988). . Culms (5-)30-110 cm tall, 1.0-4.5 mm wide at base, round or fl attened below, mostly erect or infrequently decumbent or sprawling, arising from fi brous roots, culms unbranched or only as tillers from very base; nodes glabrous; internodes 3-11 cm long, soft, solid or occasionally hollow with age. Leaf sheaths longer or shorter than internodes, sparsely pilose, especially below, and occasionally pilose (sometimes densely so) near the collar, the hairs occasionally with papillose bases, the margins glabrous or somewhat pilose; collars green or tan; ligules (0.5-)1.0-1.5 mm long, membranous, truncate, ciliate apically; blades (2-)8-35 cm long, 2-8 mm wide, cauline, mostly linear or somewhat narrowly ovate, fl at but drying involute, scabrous above at base or sparsely pilose, glabrous to minutely scabrous below, midrib mostly prominent. Panicles of two types, the apical ones generally exserted at maturity and the lateral ones cleistogamous and completely hidden in lower leaf sheaths; apical panicles mostly 10-45 cm long, (2-)3−25 cm wide; branches (2-)5-15, (1.5-)3-19 cm long, alternate or infrequently subdigitate, ascending to refl exed, usually somewhat fl exuous, minutely scabrous, the axils pilose or merely scabrous. Spikelets 4.0-12.0 mm long, most nearly sessile, imbricate to distant, 4-13-fl owered; callus glabrous or with a few short hairs; lower glumes (1.6−)2.3-4.8 mm long, membranous, narrowly triangular or ovate, scabrous along midnerve, sometimes papillate on sides, acute; upper glumes 3.3-6.0 mm long, membranous, ovate to narrowly ovate, scabrous on midnerve (and sometimes with 1 or 2 additional nerves at least basally) and papillate on edges, acute; lemmas 3.5-5.0 mm long, 3-nerved (or infrequently 4-or 5-nerved above base), membranous, ovate to obovate or widely obovate, lateral nerves usually prominent but sometimes not so, sericeous at least along lower portions and sometimes on midnerve and between nerves, the hair tips rounded, apex usually bifi d, broadly acute, obtuse, or truncate, awnless or mucronate; paleas membranous above and sometimes cartilaginous near base, subequal to lemma, narrowly ovate, distinctly ciliate on edges, sometimes sericeous between nerves, apex acute to obtuse. Anthers 1.0-1.6 mm long, yellow. Lodicules about 1 mm long. Caryopses 1.5-2.3 mm long, 0.7-1.0 mm wide. Leaf anatomy. Previous authors discussed aspects of cross-section laminar anatomy of D. dubium (Brown 1960 , Black and Mollenhauer 1971 , Gutierrez et al. 1974 , Valls 1978 , whose collective data agree with our fi ndings of the C 4 NAD-ME photosynthetic pathway.
Key to the species of Disakisperma
Midrib absent, or if present then lacking associated lacunae. Primary bundles (metaxlyem elements present) separated from one another by up to fi ve secondary bundles (metaxylem elements absent). Primary and secondary bundles projecting little if at all adaxially or abaxially in fresh material. Outer primary bundle sheath cells continuous or interrupted adaxially but typically interrupted abaxially. Primary and secondary bundles often with colorless extension cells and sclerenchyma girders associated above and below. (Gould 1960 , 1965 , vouchers confi rmed by Valls 1978 . Variation in ploidy number has not been shown to correspond with morphological variation or have a clear geographical pattern (Valls 1978) , although sampling has been limited.
Phenology. Flowering commencing after the dormant season and continuing several months thereafter, or year-round in tropical climates at lower altitudes.
Distribution. Native: In the USA from Arizona to Oklahoma and Texas, and disjunct in southern Florida, in much of Mexico, sporadically in the Carribean and in Mesoamerica to Bolivia and Chile east to Paraguay, Uruguay, and Argentina; in a variety of vegetation and soil types (including limestone), but most frequently on welldrained slopes, mostly 100-2500 m, to 3150 m in the Andes of South America (e.g., Etymology. Th e Latin dubium means wavering or doubtful, which may refer to Kunth's uncertainty about its inclusion in Leptochloa at the time of its description, but the intention behind the specifi c epithet is uncertain.
Vernacular names. Green sprangletop; Texas crowfoot (Valls 1978), Zacate gigante (Beetle et al. 1991) . Suggested name: American Jacobsgrass.
Comments. Th e combination of its perennial habit, cleistogamous infl orescences inserted in the sheath near the base of the culms, short ciliate ligules, typically notched lemma apices, frequently (but not always) widely diverging fl orets during anthesis, and typically racemose to subdigitately arranged panicle branches, generally distinguish Disakisperma dubium from others in its geographical range. Among former components of Leptochloa s.l. (Snow 1997) , Disakisperma dubium is sometimes confused with Diplachne fusca (L.) P. Beauv. ex Roem. & Schult. subsp. uninervia (J. Presl) P.M. Peterson & N. Snow, which also has truncate to (usually) emarginate lemma apices. However, D. fusca subsp. uninervia is an annual (that sometimes is weakly perennial), has much longer and apically attenuated (and often lacerated) ligules, lacks hairs on the outer edges of the collar, lacks cleistogamous infl orescences, and grows most frequently in disturbed areas in heavier and more poorly-drained soils, often in disturbed habits or along watercourses.
Th e root hair formula of Disakisperma dubium is P-I-I (Row and Reeder 1957) , whereas its embryo formula (Reeder 1957 ) is P+PP (Valls 1978) . Branching, if present, usually occurs only at the basal most nodes (Valls 1978) . Th e cleistogamous lateral infl orescences (Parodi 1927; Gould 1975; Valls 1978) , which correspond to subtype 1b of Campbell et al. (1983) Disakisperma dubium exhibits considerable morphological variation across its range, which is expected given its wide geographical distribution. Some populations of D. dubium are somewhat distinct locally and might be found to be genetically distinct. For example, the life cycle of some specimens from Baja California is annual (Valls 1978; e.g., Rebman 7548 et al. and Dominguez L. 3062 (both at ARIZ) ). In the Baja and Sonora states of Mexico some specimens [e.g., Gould 12183 (K, TAES), , Carter & Moran 5317 (GH), Carter 4781 (GH)] are atypical in having some combination of the following characters: palea with appressed hairs between the nerves, caryopses widely to very widely ovate, and lemmas obovate to widely obovate with very wide apical lobes (Valls 1978) . Many specimens from Kenedy and Cameron counties in south Texas, an area where sandy soils are common, are characterized by relatively thin, short, densely cespitose culms having short, few-branched panicles, an overall growth form that also occurs in some plants from Argentina. Th e short stature, however, may be a phenotypic response to frequent grazing by cattle (Valls 1978) or due to lower levels of soil moisture typical of sands. Variation in lemmatal shape and spikelet shape also can be considerable (Valls 1978; Nicora 1995; Snow 1997 . For example in Argentina, where the species is cultivated (Nicora 2006) , specimens may have either exceptionally wide lemmas or acute, unnotched lemmatal apices. Th e lemmas and upper glumes occasionally have indistinct additional nerves at the base. Th e palea is atypical and somewhat cartilaginous and fl ared outwards near the base, thereby surrounding the adjacent rachilla segment. Since morphological variantion intergrades more or less continuously, we feel that recognition of infraspecifi c taxa is unwarranted. Snow (1997) included Leptochloa digitatiformis Beetle (1982) as a synonym of D. dubium, which merits additional explanation. Th e original description by Beetle (1982) was sparse, who for reasons unknown compared the species to Leptochloa chloridiformis, a non-persisting South American species collected for a brief period in North America during the 1940s in Cameron County, Texas (Snow 2003 Type. SOUTH AFRICA, Katrivierspoort, JF Drège 3906 (lectotype: B!, designated by Snow (1998a) ; isolectotype: P!). Description. Perennials. Culms 50-130 cm tall, 2.5-4.0 mm wide at base, round, erect, rarely geniculate and rooting from lower nodes, arising from fi brous roots or sometimes from a knotted crown, branching or not; nodes glabrous; internodes 5-30 cm long, soft, hollow. Leaf sheaths longer or shorter than the internodes, round or slightly fl attened, glabrous on the sides and margins; collar green or tan; ligules 0.8-1.4 mm long, membranous, often dark brown near base, apically truncate, erose or fi mbriate; blades (3-) 15-30 cm long, 5-7 mm wide, cauline, linear, fl at but becoming involute on edges, glabrous to minutely but densely scabrous above, nearly glabrous to moderately scabrous below, not disarticulating at base, midrib prominent. Panicles to 65 cm long, 1.5-3.0 cm wide, exserted at maturity; branches (1-) 3-9, (3-) 5.5-10.5 cm long, alternate along rachis, steeply ascending to erect, rigid, minutely scabrous, the axils glabrous or with a few short hairs. Spikelets 4.7-9.2 mm long, pedicels mostly less than 0.5 mm long, usually imbricate, 5-8 (-10)-fl owered; callus glabrous; lower glumes 2.8-4.1 mm long, membranous, narrowly ovate, scabrous on midnerve, acute; upper glumes 2.9-5.3 mm long, membranous, ovate, scabrous on midnerve, acute; lemmas 3.2-4.2 mm long, 3-or sometimes 4-5 nerved (at least basally), membranous, ovate, smokey white, bronze, light green, lateral nerves distinctly raised, sericeous along lower half of lateral nerves, midnerves and often between nerves, the hair tips clavicorniculate, apex obtuse and sometimes bifi d, awnless and often erose, hyaline; paleas subequal to lemma, elliptic to ovate, membranous, with short clavicorniculate or nonswollen hairs between lateral nerves, apex broadly acute. Anthers 0.9-1.0 mm long, brown or yellow. Lodicules 0.7−0.8 mm long. Caryopses 1.7-2.0 mm long.
Leaf anatomy. Ellis (1977) reported C 4 NAD-ME anatomy for Diplachne eleusine, which we confi rm here. Primary, secondary, and occasionally (e.g., Snow & Burgoyne 7021 [MO] ) tertiary bundles are evident. Midrib present but lacking associated lacunae. Primary bundles easily distinguished from secondary bundles; tertiaries separable from secondaries based on much smaller diameter and absence of associated sclerenchyma girders. Primary and secondary bundles in fresh material projecting somewhat adaxially but not abaxially. Outer bundle sheath cells of primary and secondary bundles interrupted adaxially and abaxially. Extension cells occurring adaxially above primary and secondary bundles but more so over primaries. Sclerenchyma girders present adaxially and abaxially above primaries and secondaries (more so adaxially) but lacking from tertiaries. Colorless cells lacking between adjacent bundles; chlorenchyma continuous between all bundles. Bulliform cells between primary and secondary bundles but adaxial (above) to tertiary bundles [Vouchers: Snow & Burgoyne 6941 (MO), 7021 (MO); photographs of cross sections seen by the fi rst author and housed at PRE : Ellis 2057 : Ellis , 2058 : Ellis , 2059 : Ellis , 2106 . Comments. Disakisperma eleusine resembles the partially sympatric D. yemenicum. Both species have relatively few and erect panicle branches that bear moderately to tightly overlapping spikelets, fl orets with distinctly raised lateral nerves, lemmas and upper glumes occasionally with basal remnants of extra nerves, clavicorniculate hairs and similar caryopsis morphologies (Phillips 1982; Snow 1996 Snow , 1998b (1.5-) 3-35 cm long, soft, hollow. Leaf sheaths longer or shorter than the internodes, mostly round, glabrous or sparsely hairy near apex, the margins glabrous; collar tan or maroon; ligules 1.7-2.2 mm long, membranous, often somewhat lacerate, apically truncate and erose; blades 7-37 cm long, up to 12.5 mm wide, cauline, linear, fl at but drying involute, mostly glabrous but sometimes sparsely pilose at the base of blade to minutely but densely scabrous above, nearly glabrous to minutely but densely scabrous below, not disarticulating at base, midrib prominent. Panicles 28-65 cm long, 3-8 (-12) cm wide, exserted at maturity; branches (4-) 9-18, (2.5-) 9-13 cm long, alternate along the rachis, steeply ascending to erect, somewhat fl exuous, minutely scabrous, the axils shortly pilose. Spikelets 3.7-6.5 (-8.5) mm long with 5−10 (−15)-fl owered, pedicels to 1.2 mm long, imbricate about halfway near base of branches to tightly at branch tips; callus glabrous; lower glumes 1.5-2.9 mm long, membranous, narrowly ovate or occasionally ovate, scabrous on midnerve, acute; upper glumes 1.8-2.9 mm long, membranous, ovate, scabrous on midnerve, acute; lemmas 2.2-2.8 (-3.0) mm long, 3-nerved (rarely 4-5-nerved above base), membranous, Type. YEMEN. Arabia Felici, 2 Feb 1889, G.A. Schweinfurth 1332 (lectotype: Gphoto! designated here, S.A. Chaudhary, Grasses of Saudi Arabia 274. 1989, earlier cited no specifi c herbarium). We are choosing the G specimen as the lectotype because it is easily seen (electronically), was previously selected by Chaudhary (1989) , and the orginal collection at B was destroyed.
Description. Perennials. Culms 30-100 cm tall, 1-2 mm wide at base, usually fl attened, erect, infrequently decumbent or sprawling, arising from fi brous roots, culms unbranched or only as tillers from very base; nodes glabrous; internodes 4-14 cm long, soft, hollow. Leaf sheaths longer or shorter than the internodes, round or slightly fl attened, glabrous on the sides and margins; collar green or tan; ligules 0.5-1 mm long, membranous, erose or lacerate, apex truncate; blades 7-32 cm long, 2.5-5.5 mm wide, cauline, linear, fl at but becoming folded to loosely involute, scaberulous with scattered, delicate, straight hairs near base above, the hairs 3−5 mm long, glabrous to scaberulous below, often disarticulating at base, midrib prominent. Panicles 3.5−19 cm long, 1.0-3.0 cm wide, exserted at maturity, composed of 2−8 racemosely arranged branches; branches 2-7 cm long, alternate along rachis, rachis often somewhat zig-zaged from each spikelet insertion to the next, steeply ascending to erect, rigid, axis scabrous. Spikelets 5-10 mm long, pedicels mostly less than 0.5 mm long, usually imbricate, 7-12-fl owered; callus glabrous; glumes 2−3.8 mm long, subequal, 1-nerved, membranous, lanceolate to narrowly ovate, scabrous on midnerve, the midnerve dark green; apex acute to obtuse; rachilla joint cartilaginous and expanded above; lemmas 2.5-4.7 mm long, usually 3-nerved, membranous above, lower margins cartilaginous and involute, ovate, pale green with dark green nerves, often tinged with dark or olive-green, glabrous above and appressed pilose on lower half, the hairs clavicorniculate, apex obtuse to subacute, awnless; paleas 1/2−2/3 as long as the lemma, ovate, longitudinally bowed-out, the keels ciliolate, dorsal surface glabrous or with appressed clavicorniculate hairs on the lower half, apex obtuse. Anthers 0.2-0.3 mm long, yellowish. Lodicules about 0.2 mm long. Caryopses 1.2-1.5 mm long, 0.7−0.9 mm wide.
Leaf anatomy. Watson and Dallwitz (1992) reported C 4, XyMS+ anatomy with centripetal chloroplasts. Midribs conspicuous with colorless cells, having a conventional arc of bundles (a large bundle, fl anked on each side by two smaller bundles). All vascular bundles accompanied by sclerenchyma (Watson and Dallwitz 1992; Snow unpublished) . Bulliforms present in simple fans.
Stem anatomy. Not known. Chromosome number. Not known. Phenology. Flowering July through December. Distribution. Native: Saudia Arabia, Oman, Yemen, Eritrea, Ethiopia, Somalia, Kenya, Tanzania, and South Africa; growing in Acacia and miombo woodlands on dry, shallow, often stoney soils among rocks, often in disturbed habitats (Phillips 1974b Comments. Disakispermum yemenicum most closely resembles D. eleusine by virtue of the ascending to erect panicle branches, but the base of the lemma of D. yemenicum is cartilaginous, the base of the leaf blade adaxially has delicate straight hairs mostly 3−5 mm long, and its anthers are less than 0.5 mm long (vs. 0.9−1.0 mm in D. eleusine). We have examined relatively few specimens of D. yemenicum given that initital herbarium studies did not believe it was a part of Leptochloa s.l. (Snow 1997) . 
